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A.  INTRODUCTION 


Steel 

information 

system 


The  objective  of  the  Autokon  system  may 
shortly  be  said  to  be  to  enable  the  user 
to  describe  in  large  detail  the  entire  steel 
structure  of  a  ship  qr  other  structure  in 
the  database,  and  extract  a  variety  of 
design  and  production  data. 

It  should  in  other  words  be  a  "drawing  generator" 
(including  information  for  NC-cutting)  but  also 
produce  material  lists,  weight  calculations  etc. 
To-  fulfill  "these  tasks  the  present  system  of 
routines  called  norms  play  an  important . role . 

The  basis  of  the  present  system  of  norms  rests 
with  ALKON,  a  problem  oriented  comput"er  language. 
It  is  necessary  to  know  some  of  the  basic 
properties . of  this  language  in  order  to  under¬ 
stand  the  norm  system: 

It  maintains  a  dialog  with  the  Autokon 
dat  aba  s  e . 

It  has  very  extensive  features  for 
describing  plane  geometry. 

It  is  general  in  nature  and  may  be  used 
to  store  various  types  of  information 
on  the  database. 

Various  data  structures  may  be  defined 
by  the  user . 

An  ALKON  manuscript  may  be  stored 
temporarily  (REP)  or  permanently 
(NORM)  on  the  database 


A  description  of  the  use  of  the  language  itself 
is  given  in  the  ALKON  Users  Guide. 
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The  last  mentioned  property  is  the  key  feature 
which  enables  advanced  commands  to  be  built  up 
in  the  AIXON  language,  commands  called  NORMS, 

An  example  of  a  simple  norm  is  a  hole  of  a 
certain  shape,  but  with  variable  parameters 
(hence  the  word  norm)  . 


Ape 


CALL3IU  SSCiejJCS 


HOIE  J01-  (u+vt  «  ^B+C+l »£) 


Examples  of  more  complex  norms  are  those 
building  up  a  complete  numerical  description 
of  all  cutouts  for  longitudinals  through  a 
bulkhead:  / - — y  )J  | 


And  those  defining,  floors  and  girders  in  the 
double  bottom: 


Presently  the  library  contains  between  600  and 
700  norms,  most  of  them  written  according  to 

'a  philosophy.  This..Useres  Guide  will  try  to  explain 
the  philosophy  and  also  give  some  practical 
examles  in  the  use  of  the  system.  It  also  gives 
some  basic  information  which  the  user  needs  in 
order  to  understand  the  tool" 


he  is  using. 


B.  PRESENTATION  Of  THE  PACKAGES. 

B .  1  .  THE  FUNDAMENTAL  IDEA  OF  THE  PACKAGES . 


Total 

definition 
of  structure 


As  mentioned  in  the  introduction,  the  main 
objective  of  Autokon  is  to  build  a  full 
description  of  the  scantlings  of  a  steel 
structure  and  to  utilize  this  as  an  information 
system  giving  drawings,  material  lists, 
weight  estimations  etc.  In  this  picture,  ^ 
norms  deal  with  the  internal  structure 
(excluding  the  shell  and  the  longitudinals  on 
the  shell) . 


Break  down 
into  smaller 
units 


Logical  tasks 


This  is  quite  a  big  task  and  to  fulfill  it 
required  a  large  number  of  norms.  Thus,  to 
obtain  complete  knowledge  'of  the  system  required 
a  lot  of  time  and  practical  use.  It  was 
therefore  considered  essential  to  break  the 
system  down  into  smaller  more  easily  under¬ 
stood  units.  These  units  represent  logical 
tasks  to  be  performed,  and  very  often  thev 
are  also  related  to  some  specific  location 
in  the  structure.  'The  total  objective  of  the 
norm  system  may  thus  be  achieved  using  the 
packages  as  building  blocks 


An  example  of  such  a  building  block  "is  the 
package  dealing  with  web-frames  in  the  engine 
room..  The  final  result  after  going  through 

a  number  of  steps  is  drawings  of  web-frames. 
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c 


Generality 


Levels  of 
norms 


11  4100 

B .  2  .  THE  USE  OF  EACH  NORM  PACKAGE . 

#  . 

Each  pakage  boils  down  to  being  a  description 
of  how  a  number  of  norms  are  used  in  sequence 
to  obtain  a  result  within  the  specified  frame¬ 
work.  The  number  of  norms  used  in  each  specific 
case  may  vary  for  the  same  package.  A  further 
description  Cf  each  pakage  is  given  in  B.4.  and 
in  the  Users  Guide  of  each  particular  package. 

An  important  point  regards  the  generality  of  the 
system.  Two  methods  have  been  used  to  take  care 
of  this. 

i.  Some  of  the  packages  deal  wit-n  the  steel 

structure  at  different  levels,  the  higher 
level  norms  being  more  specialized. 

These  tend  to  depend  more  on  constraints 
imposed  by  the  actual  geometry  of  the 
structure.  One  example  is  found  in  the 
package  of  web-frames  in  tank  area. 
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SSRSK®-  2&8rzSt?*sSi.’t  SraSSsF  75^73® ; 


Norms  in  the  tank  area. 


Modif  i  cat  ion 
of  packages 


The  point  is  that  in  this  case  WEB  360 
uses  a  number  of  other  norms  as  subroutines 
At  the  lower  levels  the  norms  are  increas¬ 
ingly  general.  If  your  construction  differs 
from  possible  variations  within  a  package, 
the  higher  level  norms  may  be  modified  or 
rewritten,  still  using  the  lower  level 
norms. 


2.  The  other  solution  is  represented  by  the 

package  of  local  stiffening.  In  this  a 
rough  picture  is  built  up  initially,  this 
is  then  modified  until  the  desired  result 
is  obtained. 


Examples  of  how  you  may  design  your  own  packages 
are  given  in  chapter  E. 
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B.3. 


INTEGRATED  USE  OF  THE  PACKAGES. 


B.3.1.  VARIOUS  APPROACHES. 

One  of  the  main  difficulties  for  a  user  is  to  get 
a  general,  view  of  the  system.  As  mentioned  the 
packages  play  the  role  of  building  blocks 
sometimes  cemented  together  by  sysyteml  norms. 


Before  proceeding  to  describe  the  various  steps, 

the  user  should  realize  that  the  system  may  be 
used  in  various  ways : 


cl*  ss  if  iC/i  />:>/)  p  %  ffj.uc.rz  o  /v 


t  C 


FILIP 

prelim. 

bodyplan 


The  fjg.  illustrates  three  different  utilizations 

1.  The  system  is  used  from  early  design,  the 

database  being  gradually  updated  and  fed 
now  data. 

The  early  steps  may  be  done  using  a 
preliminary  body  plan  (may  be  generated 
by  the  program  FILIP) r  The  system  will 
produce  early  layout  drawings  for  further 
evaluation  of  strength,  layout  and 
construction  problems.  Drawings  will  not 
contain  detailed  inf ormation . 
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11  The  procedure  is  started  in  classif iation, 

preferably  using  the  fina"l  bodyplan. 

The"  procedure  is  roughly  the  same,  but  the 
amount  of  details  like  local  stiffening  is 


Class . drawimgs 
prod. information 
material  lists 


of  drawings  to  be  manually  furnished  with 
text,  measurements,  identifications  etc. 

Key  data  like  points  and  angles  may  be 
extracted  for  production  planning. 

Material  (stiffener)  lists  may  be  extracted 
depending  on  the  amount  of  detail  which  has 
been  put  in. 


Ill 

Quick  generation 
of  data  usually 
available  from 
Classification 


The'  actual  design  of  a  ship  is  in  seme, 
cases  done  by  others,  and  classification 

drawings  simply  supplied  as  part  of  the 
deal  .  In  this  case  data  which  is  normally 
input  to  the  production  phase  may  be 
generated  quickly  at  the  start  of  this 
phase . 


Note  that  the  amount  of  work  involved  is 
significantly  less  than  that  of  going 
through  the  entire  classification 
procedure.  This  is  mostly  due  to  the  fact 
that  part  of  the  work  at  earlier,  stages 
is.  concerned  with  output. 
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B. .3.3. 


THE  STEPS  . 


Building 

frames 


TRABO 


In  the  description  of  each  step,  some  comments 
will  be  given  regarding  the  main  approaches  out... 
lined  in  B.3.  3.1. 


a.  The  initial,  input  consists  cf  a  set  of 

faired  building  frames  and  preferably  a? 
stem,  stern  and  deck  contouxs  (The  latter 
may  be  generated  by  norms  if  they  are  not 
available) 

The  input  to  Auhok on  database  is  performed 
by  the  program  TRABO.  (Further  description 
of  contours  are  given  in  ALKOM  Users  Guide) . 
Take  care  to  obtain  the  correct  location 
of  origin. 


b. 


This  step  involves  establishing  some 
pa >  rune  tri  c:  tab!  cs . 


mam 


flair,  ship 
parameters  % 


-ROUT  1  a 3 ways  runs  immediately  after  TR.tV’.O . 

1  f  TRABO  is  run  again  so  is  ROOT  . 
The  norm  establishes  con  deuced  frame. 


table  in  record  class 
(3  i-7+1 023-:-7-s-102 3+3) 


-Ho  lcj::  •_  or  stringers,  platforms  and  in 

some  cases  decks  are  defined  by  norms  in 

GROUP  1C ,  This  information  is  later  used 

Ly  the  norms  BTR1KCSRRT,  P2.TH7  and  DKijT, 
429 


c*  Definition  of  the  main  stiffening. 

(Note  that  double . bottoms  are  taken  care 
Of  by  two  nearly  self sufficient  packages) 

Dimensions  of  -  Properties  of  the  transverse  frames  are 

transverse  described  in  the  x  -  z  projection. 

frames 


This  regards  both  Webframes  and  ordinary 
profiles . 

The  description  is  stored  in  the  Midem. 
format  (see  C.4]  and  includes  the  dimensions 

of  each  frame  (these  may  vary  between 
different  decks  etc.)  and  wether  the  thickness 
of  a  frame  is  aft  or  forward  of  the  reference 
line  etc. 

The  norm  used  is  GEN MI DEM  1  of  GROUP  1 
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frame  no.  sym. 


V  start. 


V  end. 


profile  dimension 
Line  2  in  To  bo]  *>6 
in  rccordfl  ,i;,2,C,C,C 

made  by  ROUT  413. 


-1  +360002 

-1  +36000? 

“1  ♦36000? 

-1  -20 

I  \ 

bslovr  plate 
deck  thickne 


This  information  is  later  used  for 
generation  of  the  actual  web — frames  (G1%3L! }?  3[, 
4)  and  also  for  weight  and  center  of 
gravity  calculations  if  the  frame  consists 
of  a  standard  section  (profile)  like  HP  or 
flatbar  etc. 


Deck 

st.-I  f feeing 


Information, 
used  for 
v/ob- tamo 
•drawings  and 
for  an  omen ting 


-The  stiffening  in  the  decjc-planos  should  be 
described  next.  (GROUP  1)  .  Again  the  HIDE!*', 
table  (Minor  DEtail  Matrix)  is  used  for  the 
description  in  the  database,  though  a  variety 
of  norms  are  used  according  to  task.  The 
full  description  is  given  in  the  package  for 
"Generation  of  deck  planes"  (GROUP  1) 

As  for  transverse  web-frames  in  X-Z  project!;; 
the  information  is  later  used  for  the 
generation  of  the  actual  web- frames , and  die 
longitudinals  are  used  for  augmenting 
contours  in  the  transverse  plane. 


COJliOU  i  z 


431 


An  example  of  possible  drawing  output  is  shown 
in  the  f ig . : 


The  package  is  general  in  that  nearly  all  types 
of  stiffened  panels  may  be  arrived  at. 

-Stiffening  on  transverse  bulkhead  (GR0UP1.2) 

, Similar  to  deck  planes. 
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d.  Definition  of  main  structures. 

Ccmcerns  web-frames  and  stringers. 

“Web-frames: 

Threee  main  Three  main  types  are  supplied,  which  are  "typical 

Configurations  for  engine  room,  tank  area  and  forepeak, 

each  with  Each  yard  number  should,  however,  be  inspected 

many  variations  to  find  out  where  each  of  the  packages  may;  be 

used  .  The  package  for  the  engine  room  may  for 
instance  in  many  cases  be  used  all  through  a  ferry. 

GROUP  3 :  Forepeak 
GROUP  4:  Engine  room. 

INPUT  :  Uses  the  information  generated  by  GROUP  j. 

regarding  transverse  frames  and  deck- 
beams  . 

OUTPUT:  Contours  in  ‘’wire-model"  (see  C.3). 

This  concerns  in  particular  parallel 
contours  which  constitute  the  inner 
boundery  curves  of  the  web- frames .  These 
contours  are  used  in  production  for  net uni 
"production  parts”  drawings  of  entire 
wob-f -ames .  T.f  starting  off  in  production, 
this  last  point  is  of  course  ir red  ovan i. „ 


Par a 1 lei 
contours  - 
PCOrJs 


433 


GROUP  6:  Web-fram.es  in  tankarea. 

INPUT  :  Only  the  body  plan. 

W  this  case  information  about 
dimensions  of  framessis  given  in  the 

norms . 

OUTPUT:  As  for  GROUPS  3  &  4. 


-Stringers: 

Two  paciages  are  suppl  ied. 
GROUP  2:  Stringers  in  forepeak 


GROUP 

12 :  Stringers  in  tank 

area . 

INPUT  : 

Information  about 

stringers 

generated 

hy  GROUP  1  (  GROUP 

12  !  . 

This  regards  both 

str . ingers 

on  bulkhead 

and  on  the  shell. 
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OUTPUT'  :  Parallel]  .  contours  (PCONS)  "  and 

drawings . 


d.  Augmenting  contours. 

-The  method  is  first  tG  produce  tani;ari 
information  regarding  all  the  cutouts  cn  some 
contour  .  This  information  is  stored  ili  12W'aiJ! 
TA131c  Matrices  (DETTABN-  see  c.  4.  )  which  have 
entries  for  position;  type,  parameters.  a  n_cj  j  cs 
Ctc  .  for  each  cutout  along  a  contour.  Note 
that  the  standard  types  of  cutouts  in  GROUP  5 
referred  to. 


For 

the 

shell  con 

it  ours 

of 

till 

s  inf 

orm 

at  ion 

is  gen 

era 

For 

the 

int. 

err,  a  1 

contours 

frames  a 

h  cl 

eck  or 

at  lor.gj 

the 

info 

j-  i  U; 

tion  i 

^  gene 

ra  t 

package 

for 

"C  on  erecting 

DE 
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Input  to  this  package  is  information  about 
longitudinals  previously  generated  by  GROUP  1. 


“The  next  step  is  simply  to  produce  the  actual 
contours  using  GGN7s.CON  norms.  These  norms  will 
fetch  the  standard  cutouts  from  the  norm  iibrar 

-The  norm  GEN AGON  800  is  available  to  produce 
augmented  deck  contours  at  shell  directly  on  ba 
of  the  M'T.DEM  of  transverse  frames  in  the  X-7. 
projection  (paragraph  c) 

Local  stiffening. 

One  package,  GROUP  14  is  designated  to  ueaj.  with 
the  problem  of  local  stiffening  at  web-frames  and 
brackets.  For  the  former,  an  initial  solution  may 
be  obtained  automatically  using  the  information 


See  also  the  package  concerned. 

Note,  however,  that  the  main  significance  of  i;his 
package  .is  obtained  by  introducing  Standard  Details 
(paragraph  f.) 

£c  Divide/Standard  Details 


This  box  in  the  flowchart  concerns  obtaining  the 
actual  "production  parts",  i.e.  single  plates. 


There  are  three  main  procedures  involved,  cjf.  wp-[cp 
only  one  is  described  in  a  specific  T, 


orm  package 


(if  using  }..a  Standard  Details) 

Note  again  that  parts  in  the  double  bottom,  are  tre.v  od 
slightly  different  and  are  dealt  with  in  paragraph  h. 


Parts  are  generated  by  ALKON  or  specifically 
designated  norms  or  REP s  on  basis  of 
previously  generated  contours.  A  v«eb--frar.,c 
jgart  for  instance  is  generally  limited  bv 
ar;  a.CON,  a  ICON  and  two  seams  consisting 
of.  straight  lines.  437 


In  ships  where  many  parts  in  the  structure 
are  of  sirnular  type  this  is  a  very  efficient 
method  .  This  procedure  is  more  typical  for 
parts  on  web-frames  and  stringers  than  for 
parts  in  large  stiffened  panels. 

2.  This  methd  consists  of  subdividing  large, 
previcusl.y  defined  design  parts.  Norms  are 
supplied  for  subdividing  both  parts 

DIVIDE  (DIVIDE  nerms)  and  st if f ening~ inf ormat ion . 

GENMIDEM  850 

The  design  parts  may  have  been  generated 
by  norms  described  in  paragraph  c  where  these 
can  handle  7'iCONs  (if  needed)  . 

Note  that  this  procedure  is  under  revision 
and  that  some  norms  are  now  available  in 
GROUP  18  (Dat ast ructure  in  production) 
which  handle  the  transistion  from  Design  to 
Production  in  a  mere  standardized  and  simpler 
, f ashiun  (FIN11,2  -  FJX114j 

3  ■  Smaller  parts  like  brackets  etc.  may  be 

generated. as  Standard  Details.  Brackets  on 
web-frames  (GROUP  14  -  Local  Stiffening) 
and  brackets  under  decks  along  she].],  ok 
other  longitudinal  structure  (GROUP  1)  , 

have  been  previously  defined  in  MI DEM  format 
( paragraphs  b  and  c) . 
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Standard 
details, 
GROUP  19. 


Using  GROUP  19,  information  on  type  of  detail 
may  be  entered  in.  the  MIDEM  which  will  then 
contain  sufficient  information  for  the  part  to 
be  generated  automatically. 

See  also  Book  of  Standard  Details. 


g.  Double  Bottom  in  Design. 

The  task  of  definng  the  double  bottom  structure 
in  design  is  taken  care  of  by  norm —  GROUP  11, 
to  which  may  be  referred.  The  main  input  to  this 
package  is  defined,  as  in  the  tank-top  plane 
(concerns  girders,  floors,  holes  etc. .) . 

The  package  contains  features  for  avoiding  con¬ 
tradicting  information. 


The  output  consists  of  double  bottom  drawings 
of  a  standard  which  after  adding  text  etc.  is 
also  suitable  as  "production  drawings" . 


1 1  lu  s  t  r  a  t  i  v  e 


“check  and  coordination" 


drawl no s 


may  also  be  generated. 
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h.  Double  Bottom  in  Production: 


The  detailed  information  available  from 
the  design  package  makes  it  possible  to  extract 
production  parts  semi-automat ically .  'Tpj_s  j_s 
done  by  norm-GROUOP  16.  Information  to  be 
added  concerns  margins  for  weld-shrinks . gc, 
notches  and  serial,  number  of  each  part. 

i. *  Datastr uctu.re  in  Production, 


This  package  (GROUP  18)  contains  the  norms 
necessary  to  update  and  maintain  the  data- 
strueture  in  production.  T.he  norms  are 


important  because  the  possible  output  hinges 


on  this 
package 


structure.  The  Users  Guide  for  the 
itself  is  necessary  reference  for  a 


description  of  the  structure. 


See  also  chapter  D.2, 


Norc  that  she].]  plates  (from  SHELL)  , 
-longitudinal  frames  (from  LFRAME)  and 


transverse  f  r  i  •  m  o  s 
as  all  ALKON  defi 
included . 


(see  paragraph  b)  as  veil 
jd  parts  ana  stiff enine  are 


Detailed  material  lists  as  well  as  weight  and 
center  of  gravity  calculations  may  be  obtained 
for  assemblies,  subassemblies  at  any  level 
(panels)  or  single  parts. 


Drawings  may  be 
or  single  planes 


obtained  for  entire 
within  an  assembly. 


assemblies 


Note  that 
though  not 


the  datastructure  is  important, 
essential  for  input  to  INTERACTIVE 


NEST 
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output  fuinctions: 


j* 


The  general  norms  involved  in  this  are  con¬ 
tained:  in  two  packages,  GROUP  5  for 
drawings  and  GROUr  20  for  list  output. 

Rote  that  in  some  cases  there  are  also 
o-atput-funetjons  contained  as  part  of  other 
packages  if  the  norms  are  special  to  this 
group  only. 
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